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Predicting the properties of novel compounds 
using ab-initio methods is a must to determine 
what materials might be of interest to efficiently guide 
the discovery of compounds with new or phenomenal 
properties.
We studied ferroelectric superlattices made of different 
layers of lead zirconate titanate (PZT) with different 
titanium compositions (e.g., 44%44%
and 52%52% of Ti ) and with different nn periods. 
Some superlattices exhibit  new structural phases. 
These phases create an even larger piezoelectric 
response than the one occurring in the corresponding 
disordered material. 
Moreover,  we found that superlattices can be "stuck" 
in a higher energy state than the ground state, which 
implies that the commonly used and assumed 
statistical laws are not always valid. 
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Polarization and corresponding 
phases as a function of temperature 
for PZT superlattices. T, O and MC
refer to tetragonal, orthorhombic and 
monoclinic phases, respectively. Tr1
and Tr2 are two different triclinic 
phases.
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states) high school and middle school students to promote science and engineering among 
local youth. Among the points on which the students were judged on were 
use of science and engineering process in robot construction and design, teamwork, 
presentation and sportsmanship. 


